Substrate specificity of ascorbate oxidase: unexpected similarity to the reduction site of dopamine beta-monooxygenase.
A series of ascorbate derivatives has been used to examine the specificity of the reduction site of ascorbate oxidase. Replacement of the 6-OH group of ascorbic acid with either hydrogen or bromine does not alter the substrate activity significantly. 6-Amino-6-deoxy-L-ascorbic acid is a weak substrate for the enzyme, suggesting that positively charged groups at the 6-position are not well tolerated by the enzyme. The modification of the 5-OH reduces the effective interaction with the enzyme and the replacement of 6-OH with 6-S-phenyl- or 6-O-phenyl groups significantly increases the affinity for the enzyme. Both 2-Amino-6-S-phenyl-L-ascorbic acid and imino-D-glucoascorbic acid are not substrates for the enzyme. The stereoelectronic properties and alternate binding modes of these molecules are being considered to explain these observations. The substrate specificity of the enzyme is compared to the specificity of the reduction site of dopamine beta-monooxygenase.